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he term slit ventricle syndrome(SVS) refers to an episodic occurrence of headache, vomiting, and possibly some 
degree of impaired consciousness in shunted hydrocephalic children in whom slit-like ventricles are seen on CT 
scan or MRI. Authors present 6 cases with SVS who were treated at our institute for last 10 years. 
From 1986 to 1996, 821 patients underwent shunt surgery for hydrocephalus. The etiology of hydrocephalus included 
brain tumor(140 patients), post-hemorrhagic(62 patients), idiopathic normotensive hydrocephalus(64 patients), post-
meningitic(58 patients), post-traumatic(54 patients), congenital(48 patients), neurocysticercosis(31 patients), and un
known etiology(364 patients). During the mean follow-up duration of 68 months, 232 shunt revisions were performed 
by a revision rate of 1.28 per patient. The incidence of SVS was 0.7%(6 patients). 
Most of them have been operated on in infancy. Time interval from the first operation to the development of slit-
ventricle syndrome ranged from 4 to 8 years, the mean was 6 years. Shuntogram showed patent shunt in all patients. 
Two patients with less severe clinical symptoms improved with conservative treatment. These patients were not mea
sured ICP because of good hospital course. One patient showed high ICP and needed only revision with same pressure 
valve as previous shunt. Low ICP was noted in 3 patients. Pressure augmentation using an anti-siphon device(ASD) 
or upgrading valve system were necessary in these patients. 
The authors stress that determining type of SVS is the first step in treatment planning and that the best treatment is 
a strategy aimed at resolving the specific type of SVS responsible for the symptoms. 
 
,&:803%4：Slit ventricle syndrome·ICP monitoring·Overdrainage·Shuntogram·Shunt malfunction. 
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
&RPSOLFDWLRQVRIVKXQWGXHWRRYHUGUDLQDJHDUHSRRUO\
GHILQHG DQG XQGHUVWRRG DQG WKHUHIRUH WKH WUHDWPHQW KDV
EHHQ WRVXEMHFWRI FRQIXVLQJ OLWHUDWXUH7KH VOLW YHQWULFOH
V\QGURPH(696)LVUHJDUGHGDVRQHIRUPRIRYHUGUDLQDJH
SUREOHP LQ VKXQWHG FKLOGUHQDQGGHILQHGDV D V\PSWRP
FRPSOH[ VXJJHVWLYH RI LQFUHDVHG LQWUDFUDQLDO SUHVVXUH
ZLWKVOLWOLNH DSSHDUDQFHRIYHQWULFXODU V\VWHPRQD&7
VFDQRU05,
7KHLQFLGHQFHRI696LVQRWZHOOGRFXPHQWHGEHFDXVHRI
WKHYDULDEOHZD\LWKDVEHHQGHILQHGEXWLWLVSUREDEO\-
7KHFOLQLFDOFKDUDFWHULVWLFVRIWKH696GLIIHUVRZLGHO\
DVWRVXJJHVWWKDWGLIIHUHQWFOLQLFDOFRQGLWLRQVDUHDFWXDOO\
EHLQJGHVFULEHG 

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
)URP  WR   SDWLHQWV XQGHUZHQW VKXQW VXU
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JHU\IRUK\GURFHSKDOXV7KHHWLRORJ\RIK\GURFHSKDOXVZHUH
EUDLQWXPRU(SDWLHQWV)SRVWKHPRUUKDJLF(SDWLHQWV)
LGLRSDWKLFQRUPRWHQVLYHK\GURFHSKDOXV(SDWLHQWV)SRVW
PHQLQJLWLF SDWLHQWV SRVWWUDXPDWLF( SDWLHQWV) FRQJ
HQLWDO(SDWLHQWV)DQGXQNQRZQHWLRORJ\(SDWLHQWV)
'XULQJ WKH PHDQ IROORZXS SHULRG RI  PRQWKV VKXQW
UHYLVLRQVZHUHSHUIRUPHG LQFDVHV$PRQJ WKHVH
UHYLVLRQV()ZHUH WKHHOHFWLYH OHQJWKHQLQJRIGLVWDO
FDWKHWHU3UR[LPDOREVWUXFWLRQ()ZDVPRUH IUHTXHQW
WKDQ GLVWDO REVWUXFWLRQ() 6OLW YHQWULFOH V\QGURPH
ZDV GHYHORSHG LQ  FDVHV() LQRXU VHULHV7UHDWPHQW
LQHDFKSDWLHQWLQFOXGHGLQVHUWLRQRIDQWLVLSKRQGHYLFHLQ
SDWLHQWV FRQVHUYDWLYH WUHDWPHQW LQSDWLHQWV DQG UHYLVLRQ
RIVDPHSUHVVXUHYDOYHLQSDWLHQW$OOSDWLHQWVZHUHIROOR
ZHGIRURYHU\HDUVZLWKEUDLQ&7RU05,7KHPHGLFDO
UHFRUGVWKHUHVXOWVRIVKXQWRJUDPDQG,&3PRQLWRULQJDQG
UDGLRJUDSKLFVWXGLHVRIWKHVHSDWLHQWVZHUHUHYLHZHG

3FTVMUT

7KH V\PSWRPV RI 696 FRQVLVWHG RI LQWHUPLWWHQW HSL
VRGHVRIKHDGDFKHYRPLWLQJDQGOHWKDUJ\DQGRFFDVLRQDOO\
VRPHQHXURORJLFDO VLJQV VXFKDV XSZDUG JD]H SDUHVLV DQG
DWD[LD1RRQHSURJUHVVHGWRXQFRQVFLRXVVWDWH$OOSDWLHQWV
VKRZHG VOXJJLVK RU DEVHQW UHILOO RI SXPSLQJ GHYLFH DQG
FROODSVHGYHQWULFOHRQEUDLQ&7RU05, 
$OORIWKHPKDYHEHHQRSHUDWHGRQLQLQIDQF\(WKHDJHDW
WKHWLPHRILQLWLDOVKXQWUDQJHGIURPWRPRQWKV)7LPH
LQWHUYDOIURPWKHLQLWLDOVKXQWRSHUDWLRQWRWKHGHYHORSPHQW
RI VOLWYHQWULFOH V\QGURPH UDQJHG IURP  WR  \HDUV WKH
PHDQ GXUDWLRQ ZDV  \HDUV 6KXQWRJUDP VKRZHG SDWHQW
VKXQWIXQFWLRQLQDOOSDWLHQWV7KHSUHVVXUHW\SHVRILQLWLDOO\
LQVHUWHGVKXQWYDOYHVZHUHORZLQSDWLHQWVDQGPHGLXPLQ
SDWLHQWV(7DEOH) 
,&3 PRQLWRULQJ ZDV SHUIRUPHG LQ  SDWLHQWV ,&3PR
QLWRULQJ ZDV GRQH WKURXJK WKH UHVHUYLRU RU /3 GUDLQDJH
FDWKHWHU IRU  KRXUV 2QH SDWLHQW VKRZHG KLJK ,&3 DQG
QHHGHGRQO\UHYLVLRQZLWKVDPHSUHVVXUHYDOYHDVSUHYLRXV
VKXQW V\VWHP DQG WKHQ WKLV SDWLHQW LPSURYHG:H WKRXJKW
WKDW KLV FOLQLFDO V\PSWRPV FRXOG UHVXOW IURP SDUWLDO REV
WUXFWLRQRISUR[LPDOVKXQWFDWKHWHULQWKHVOLWYHQWULFOHHYHQ
LI VKXQWRJUDPZDV LQWHUSUHWHG DV QRUPDO /RZ ,&3 ZDV
QRWHG LQ SDWLHQWV 3UHVVXUH DXJPHQWDWLRQ XVLQJ DQ$6'
RUXSJUDGLQJYDOYHV\VWHPZHUHQHFHVVDU\LQWKHVHSDWLHQWV
7ZRSDWLHQWVZLWKOHVVVHYHUHFOLQLFDOV\PSWRPVLPSURYHG
ZLWKFRQVHUYDWLYHWUHDWPHQW7KHVHSDWLHQWVZHUHQRWFKHF
NHG,&3EHFDXVHRIJRRGKRVSLWDOFRXUVH:HWKRXJKWWKDW
WKHV\PSWRPVRIWKHPVKRXOGEHGLIIHUHQWLDWHGIURPWKDWRI
PLJUDLQHLQWKHVHSDWLHQWV

%JTDVTTJPO

$MJOJDBMNBOJGFTUBUJPOBOEJODJEFODF
7KHµVOLWYHQWULFOHV\QGURPH¶ZDVILUVWGHVFULEHGE\%H
FNHUDQG1XOVHQZKR LQ WKHHDUO\VSRLQWHGRXW WKH
SRVVLELOLW\RILQDGHTXDWHGUDLQDJHVHFRQGDU\WRVPDOOYHQW
ULFOHVLQVKXQWHGK\GURFHSKDOLFVXEMHFWV7KLVV\QGURPHLV
VWLOODUDWKHUSRRUO\XQGHUVWRRGFOLQLFDOHQWLW\LQVSLWHRILWV
ZLGHDFFHSWDQFHLQWKHPHGLFDOOLWHUDWXUHDQGWKHQXPHURXV
UHSRUWV7KHV\QGURPHFRQVLVWVRIUHFXUUHQWHSLVRGHVRIKHD
GDFKHPDODLVHYRPLWLQJDQGYDU\LQJGHJUHHVRILPSDLUPHQW
RIFRQVFLRXVQHVV+RZHYHUWKHFRPSOHWH696LVQRWEDVHG
HQWLUHO\RQFOLQLFDOV\PSWRPVDQGQHXURORJLFVLJQV,WPXVW
EHDFFRPSDQLHGE\DVOXJJLVKRUDEVHQWUHILOORI WKHSXP
SLQJGHYLFHDQGUDGLRORJLFDOHYLGHQFHRIDVOLWOLNHYHQWULFOH
RQWKHVLGHRI WKHVKXQW7KHGHPRQVWUDWLRQRIVOLWOLNH OD
WHUDOYHQWULFOHVZLWK&7VFDQRU05LPDJLQJLVDPDQGDWRU\
WKRXJKQRWVXIILFLHQWILQGLQJIRUDGLDJQRVLVRI6967KH
GLPLQLVKHGVL]HRIWKHODWHUDOYHQWULFOHVLVDUHODWLYHO\FRP
PRQREVHUYDWLRQLQK\GURFHSKDOLFFKLOGUHQKDUERULQJVKXQW
GHYLFHVWKLVZDVVHHQLQDVPDQ\DV-RIWKHFDVHV
LQVRPHVHULHVUHSRUWHGLQOLWHUDWXUH0RVWRIWKHSDWLHQWV
ZLWKVOLWOLNHYHQWULFOHVGRQRWGHYHORSDQ\NLQGRIFOLQLFDO
PDQLIHVWDWLRQGXULQJOLIH2QWKHRWKHUKDQGWKHV\PSWRPD
7DEOH6XPPDU\RISDWLHQWVZLWKVOLWYHQWULFOHV\QGURPH
$JH&DVH ,QLWLDOVKXQW 696 9DOYHSUHVVXUH 6KXQWRJUDP ,&3PRQLWRULQJ 7UHDWPHQW
  PRQ \U /RZ 3DWHQW /RZ 9DOYHXSJUDGH
  PRQ \U /RZ 3DWHQW /RZ 9DOYHXSJUDGH
  PRQ \U /RZ 3DWHQW /RZ 9DOYHXSJUDGH
  PRQ \U 0HGLXP 3DWHQW +LJK 5HYLVLRQZLWKVDPHSUHVVXUHYDOYH
 PRQ \U /RZ 3DWHQW 1RWFKHFNHG &RQVHUYDWLYH
 PRQ \U 0HGLXP 3DWHQW 1RWFKHFNHG &RQVHUYDWLYH
      
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WRORJ\UHJDUGHGDVW\SLFDORI696LVDOVRIRXQGLQSDWLHQWV
ZLWKQRUPDORUHYHQODUJHFHUHEUDOODWHUDOYHQWULFOHV
7KHWLPHLQWHUYDOIURPWKHRULJLQDOVKXQWDQGWKHDJHRI
WKH SDWLHQW DUH DOVR KHOSIXO RQPDNLQJ D GLDJQRVLV 696
W\SLFDOO\ DULVHV DIWHU VHYHUDOPRQWKV RU \HDUV RI DGHTXDWH
IXQFWLRQLQJ RI WKH&6) VKXQWGHYLFH$OO SDWLHQWV LQ
WKLVSDSHUKDGYDULDEOHODWHQWSHULRGWR\HDUVIURPVKXQW
WR WKHRQVHWRI696V\PSWRPV6XFKD ORQJ WLPH LQWHUYDO
KDVOHGVRPHDXWKRUVWRFODVVLI\WKHV\QGURPHDVRQHRIWKH
FRPSOLFDWLRQVRIFKURQLF&6)RYHUGUDLQDJH+RZHYHU
WKHKHDGDFKHDVVRFLDWHGZLWK696GLIIHUVIURPWKDWDFFRP
SDQ\LQJ LQWUDFUDQLDOK\SRWHQVLRQ：LW LVQRW UHODWHG WRSRV
WXUH DQG LW LV QRW UHOLHYHG E\ UHFXPEHQFH 7KH KHDGDFKH
GXH WR FKURQLF LQWUDFUDQLDO K\SRWHQVLRQ LV QRW JHQHUDOO\
DFFRPSDQLHGE\PDODLVHYRPLWLQJRUVLJQVRIQHXURORJLFDO
G\VIXQFWLRQ7KHLQWHUPLWWHQWFKDUDFWHURIWKHV\PSWRPVLV
DOVRVLJQLILFDQW LQGLVWLQJXLVKLQJ696IURPWKHV\PSWRPV
RILQWUDFUDQLDOK\SRWHQVLRQ
7KHGLDJQRVLVRI696VKRXOGEHDYRLGHGDQGVXEVWLWXWHG
E\DFRUUHFWGLDJQRVLVRIGLVWXUEDQFHVXQUHODWHGWRWKH&6)
VKXQWLQJ WKHUDS\ HWF FKLOGKRRGPLJUDLQH+HDGDFKH YR
PLWLQJ DQG DOWHUHG VHQVRULXP FDQ EH VHHQ LQ FKLOGKRRG
PLJUDLQH DV ZHOO DV LQ SDWLHQWV ZLWK 696 $ PDMRULW\ RI
FKLOGUHQZLWKPLJUDLQHKDVDIDPLO\KLVWRU\RIPLJUDLQHDQG
UHVSRQVHWRSURSUDQRORORUYHUDSDPLOWKHUDS\ 
7KHDFWXDOLQFLGHQFHRI696LVQRWNQRZQ,QOLWHUDWXUH
WKHUHSRUWHGIUHTXHQF\RIWKHV\QGURPHYDULHVVXUSULVLQJO\
ZLGHO\ LQ GLIIHUHQW DUWLFOHV(7DEOH )ZLWK YDOXHV UDQJLQJ
IURPWRDQGHYHQWR
7KHLQFLGHQFHRI696GRHVQRWVHHPWREHUHODWHGWRWKH
HWLRORJ\RIWKHK\GURFHSKDOXVLQPRVWUHSRUWVLWDSSHDUVWR
EHDVVRFLDWHGZLWKDOO WKHYDULRXV W\SHVRIK\GURFHSKDOXV
VXFKDVPDOIRUPDWLYHSRVWKHPRUUKDJLFSRVWLQIHFWLYHDQG
SRVWWUDXPDWLFK\GURFHSKDOXV6RPH VHULHVVKRZ
DKLJKHUULVNIRUWKLVNLQGRIFRPSOLFDWLRQLQSDWLHQWVZLWK
SRVWKHPRUUKDJLFRUSRVWLQIHFWLYHK\GURFHSKDOXV+RZ
HYHUZHFRXOGQRWILQGDQ\HWLRORJLFIDFWRUVUHODWHGWRWKH
LQFLGHQFHRI696 
2WKHUIDFWRUVVXFKDVWKHQXPEHURISUHYLRXV&6)VKXQ
WLQJVXUJLFDOSURFHGXUHVRU WKHFKDUDFWHULVWLFVRI WKHYDOYH
V\VWHPXWLOL]HGIRUWUHDWLQJWKHK\GURFHSKDOXVGRQRWVKRZ
DQ\ GHPRQVWUDEOH FRUUHODWLRQ ZLWK WKH RFFXUUHQFH RI WKH
V\QGURPH(7DEOH)2XUVHULHVVWURQJO\VXJJHVWHGWKDWORZ
SUHVVXUHYDOYHVZRXOGEHUHVSRQVLEOHIRUWKHRFFXUUHQFHRI
696(YHQ WKRXJKRWKHUDXWKRUVKDYHDOVRIRXQGDKLJKHU
LQFLGHQFH LQ SDWLHQWV RULJLQDOO\ WUHDWHG ZLWK ORZ SUHVVXUH
YDOYHVVRPHKDYHREVHUYHGWKHFRPSOLFDWLRQVLQVX
EMHFWV RSHUDWHG RQ ZLWK PHGLXP SUHVVXUH RU HYHQ KLJK
SUHVVXUHYDOYHV
7KHDJHGLVWULEXWLRQRI696SUHVHQWVDSHDNLQLQFLGHQFH
LQ WKHILUVWGHFDGHRI OLIHZLWKPRVWDXWKRUV LQGLFDWLQJD
SUHIHUHQWLDODJHRIGLDJQRVLVEHWZHHQDQG\HDUV
7KHV\QGURPHLVGHILQLWHO\UDUHDIWHUWKHVHFRQGGHFDGHRI
OLIH$OORISDWLHQWVLQRXUVHULHVKDYHEHHQRSHUDWHGRQLQ
LQIDQF\7KHLUDJHVDWWKHRQVHWRI696V\PSWRPVZDVEHORZ
\HDUV
7DEOH,QFLGHQFHRIVOLWYHQWULFOHV\QGURPH
$XWKRUV 3HULRG(\HDUV) 1RRIVKXQWHGSDWLHQWV 1RRI696 
%HQ]HOHWDO()      
&KRX[	JHQLWRUL()  ?  
'L5RFFR()     
.HXFKHU	PHDOH\()     
0FODXULQ	ROLYL()   ?  
2L	PDWVXPRWR() "    
&KRL	NLP      
    
7DEOH2SHQLQJYDOYHSUHVVXUHLQVOLWYHQWULFOHV\QGURPH
2SHQLQJSUHVVXUH(1RRISDWLHQWV)$XWKRUV /RZ 0HGLXP +LJK 8QNQRZQ 7RWDO1RRISDWLHQWV
%HQ]HOHWDO()      
&KRX[	JHQLWRUL()      
'L5RFFR()       
+\GHURZHQHWDO()       
&KRL	NLP        
      
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7KHUHVXOWVRIODERUDWRU\LQYHVWLJDWLRQVVXFKDVWHVWVIRU
HYDOXDWLQJ VKXQW IXQFWLRQ DQG ,&3 UHFRUGLQJV DSSHDU WR
YDU\ FRQVLGHUDEO\ +RZHYHU 696 LV EDVLFDOO\ GXH WR DQ
RYHUGUDLQDJH RI &6) OHDGLQJ WR FROODSVH RI WKH FHUHEUDO
YHQWULFOHV ,W LV UHFRJQL]HG WKDW LQ WKHQRUPDO LQGLYLGXDO D
QHJDWLYH LQWUDYHQWULFXODU SUHVVXUH DSSUR[LPDWHO\-PP
+2H[LVWVLQWKHXSULJKWSRVWXUH,QWKHVKXQWHGSHUVRQ
WKLV QHJDWLYH SUHVVXUH LV LQFUHDVHG VHYHUDO IROG DV D FRQ
VHTXHQFHRIVLSKRQHIIHFWE\WKHK\GURVWDWLFFROXPQRIVKXQW
FDWKHWHU
6HUORHWDOVWDWHGWKDWEORFNDJHRIWKHYHQWULFXODUFDWKH
WHU FDXVHV FHUHEUDO HGHPDDQG VXEDUDFKQRLGDFFXPXODWLRQ
RI&6)ZKLFKLVXVXDOO\DFFRPSDQLHGE\VLJQVRILQFUHDVHG
LQWUDFUDQLDOSUHVVXUH7KHUHDSSHDUV WREHQRHYLGHQFH
WR VXSSRUW WKLV H[SODQDWLRQ 6RPH DXWKRUV DIILUP WKDW WKH
V\PSWRPDWRORJ\RIWKHV\QGURPHGHSHQGVRQWUDQVLWRU\SK
DVHVRILQFUHDVHGLQWUDFUDQLDOSUHVVXUH7KHVHSKDVHV
RILQWUDFUDQLDOK\SHUWHQVLRQDUHWKRXJKWWRRFFXUEHFDXVHRI
YHQWULFXODU FDWKHWHU WUDSSLQJ EHWZHHQ WKH DEXWWLQJ YHQWUL
FXODUZDOOVZKLFKFDXVHV WUDQVLHQWREVWUXFWLRQVRI WKHFD
WKHWHULWVHOI7UDQVLWRU\HQODUJHPHQWRIWKHFHUHEUDOYHQWULFOH
GXULQJWKHDFXWHSKDVHRIWKHV\QGURPHLVWKRXJKWWREHDQ
LQGLUHFW HYLGHQFH RI D WUDQVLWRU\PDOIXQFWLRQ RI WKH VKXQW
V\VWHP+RZHYHU WKHK\SRWKHVLVRI WUDQVLWRU\RFFOXVLRQ
RIWKHYHQWULFXODUFDWKHWHUFDXVLQJDQLQWHUPLWWHQWVKXQWPDO
IXQFWLRQKDVQHYHUEHHQGHPRQVWUDWHGGLUHFWO\
:KHQWHVWHGZLWKUDGLRQXFOLGHVKXQWRJUDPWKH&6)VKXQWV
LQ VXEMHFWV ZLWK 696 LQWHUSUHWHG DV DQ LQWHUPLWWHQW &6)
VKXQWPDOIXQFWLRQKDYHQHYHUEHHQIRXQGWREHSDWHQW
,QIDFWVWKHUHSRUWVGHVFULELQJWKHFRQGLWLRQRIWKHVKXQW
GHYLFHIRU WKHSDWKRJHQHWLF LQWHUSUHWDWLRQRI WKHV\QGURPH
GLIIHU FRQVLGHUDEO\：WKH VKXQW KDV EHHQ IRXQG WR EH SDW
HQWRFFOXGHGHLWKHUDWWKHSUR[LPDORUDWWKHGLVWDO
HQGRURQO\SDUWLDOO\RFFOXGHG6XFKYDULDELOLW\KDVOHG
WRDGHPDQGIRUDFKDQJHLQWKHSDWKRJHQHWLFLQWHUSUHWDWLRQ
RI WKH V\QGURPH LQ VXEVHTXHQW UHSRUWV DQG KDV MXVWLILHG
DWWHPSWVWRFODVVLI\SDWLHQWVLQYDULRXVJURXSVDFFRUGLQJWR
WKHIXQFWLRQLQJRIWKH&6)VKXQWGHYLFHV(SVWHLQHWDOKDYH
SURSRVHG WKDW FKLOGUHQ ZLWK 696 DQG LQWHUPLWWHQW VKXQW
PDOIXQFWLRQZKRFDQEHWUHDWHGE\VLPSOHUHYLVLRQRIVKXQW
EHGLIIHUHQWLDWHGIURPFKLOGUHQZLWKLQFUHDVHG,&3DQGSD
WHQWVKXQWZKRZRXOGQHHGFUDQLDOH[SDQVLRQ5HFHQWO\
5HNDWHFODVVLILHG696LQWRILYHGLVWLQFWV\QGURPHE\,&3
PRQLWRULQJ：)LQWHUPLWWHQWORZSUHVVXUHKHDGDFKH)LQ
WHUPLWWHQWSUR[LPDOREVWUXFWLRQ)VKXQWIDLOXUHZLWKVPDOO
YHQWULFOH(QRUPDOYROXPHK\GURFHSKDOXV)) LQWUDFUDQLDO
K\SHUWHQVLRQ ZLWK ZRUNLQJ VKXQWV(K\GURFHSKDOLF SVHXGR
WXPRU) ) KHDGDFKH XQUHODWHG WR VKXQW IXQFWLRQ )-)
FDQEHWUHDWHGZLWKVKXQWUHYLVLRQRUXSJUDGLQJDQG)ZLWK
FUDQLDOH[SDQVLRQ
:H SHUIRUPHG ,&3PRQLWRULQJ IRU RYHU  KRXUV LQ 
SDWLHQWV2QHSDWLHQW VKRZHGKLJK ,&3DQGSDWLHQWV ORZ
,&3:H IRXQG WKDW WKHSUR[LPDO VKXQW FDWKHWHURISDWLHQW
ZLWK KLJK ,&3ZDV SDUWLDOO\ REVWUXFWHG LQ VSLWH RI QRUPDO
VKXQWRJUDP+HZDVZHOO DIWHU RQO\ VKXQW UHYLVLRQZLWK
FKDQJLQJSUR[LPDOFDWKHWHUDQGWKHVDPHSUHVVXUHYDOYHDV
WKDWRISUHYLRXVVKXQW7KHFOLQLFDOV\PSWRPVRISDWLHQWV
ZLWKORZ,&3FRXOGEHUHVXOWHGIURPRYHUGUDLQDJHRI&6)
DQG LQWHUPLWWHQW REVWUXFWLRQ RI SUR[LPDO VKXQW FDWKHWHU
3UHVVXUH DUJXPHQWDWLRQ FRXOG EH D WUHDWPHQW RI FKRLFH LQ
WKHVHFDVHV
7KH FRQFHSW RI ULJLG YHQWULFXODU ZDOOV DV WKH SDWKRJ
HQHWLF PHFKDQLVP DFFRXQWLQJ IRU SHUVLVWHQFH RI VOLWOLNH
FHUHEUDOYHQWULFOHV OHDGLQJWR LQFUHDVHGLQWUDYHQWULFXODUSUH
VVXUHV KDV EHHQ ZLGHO\ DFFHSWHG 2L DQG 0DWVXPRWR
QRWHGGLODWDWLRQRIFRUWLFDOYHLQVDQG9LUFKRZ5RELQVSDFHV
GHVWUXFWLRQDQGGLVRUJDQL]DWLRQRIWKHHSHQG\PDJOLRVLVLQ
WKH VXEHSHQG\PDO DUHD DQG GHFUHDVHG &6) HGHPD LQ WKH
VXEHSHQG\PDOZKLWHPDWWHULQWKHPRUSKRORJLFDOVWXG\RID
SRVWVKXQWVOLW YHQWULFOH LQGRJV5HNDWH HW DOGHWHFWHG
KLJKEUDLQHODVWDQFHLQ WKHFDVHRI696FKDUDFWHUL]HGE\
KLJK LQWUDYHQWULFXODU SXOVH SUHVVXUHV QRW DVVRFLDWHG ZLWK
LQWUDFUDQLDOK\SHUWHQVLRQ7KH\SRLQWHGRXW WKDW WKHUHG
XFHGDELOLW\RIWKHFHUHEUDOYHQWULFOHWRH[SDQGZRXOGWDNH
LQWR DFFRXQW WKHSRVVLELOLW\RIDKLJKEUDLQ WXUJRUPDLQO\
UHODWHGWRFRPSUHVVLRQE\WKHLQWUDFUDQLDOYHQRXVSUHVVXUH

*OWFTUJHBUJPOBOEUIFUSFBUNFOUPQUJPOTPGTMJUWFO
USJDMFTZOESPNF
7KHWUHDWPHQWRI696KDVDOVREHHQWKHVXEMHFWRIYDU\
LQJUHFRPPHQGDWLRQV3UREDEO\WKHILUVWUHSRUWGHDOLQJZLWK
VOLWOLNH YHQWULFOHV LQ WKH OLWHUDWXUHZDV WKDWRI<HOLQ DQG
(KQL 7KH\ GHVFULEHG LQVHUWLRQ RI D UHG UXEEHU FDWKHWHU
DURXQGWKHYHQWULFXODUFDWKHWHUYLDDWUDQVFDOORVDODSSURDFK
LQRUGHU WRSUHYHQWEORFNDJHRI WKHYHQWULFXODUFDWKHWHUE\
WKHFROODSVHGYHQWULFOH
3RUWQR\HW DO LQ GHVFULEHG WKH$6'ZKLFKSUH
YHQWVIORZRI&6)WKURXJKWKHVKXQWZKHQHYHUDQHJDWLYH
SUHVVXUHRI-PP+2LVH[HUWHGDWWKHRXWOHWRIWKH
GHYLFH(SVWHLQHWDODGYRFDWHGDVXEWHPSRUDOFUDQLHFWRP\
WRGHFRPSUHVVWKHLQWUDFUDQLDOFRQWHQWVWRSHUPLWGLODWDWLRQ
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RI WKH YHQWULFOHV DQG WRSURYLGH DPHDQV RI DVVHVVLQJ LQ
WUDFUDQLDOSUHVVXUHE\SDOSDWLRQ7KLVSURFHGXUHZDVDOVR
UHFRPPHQGHGE\+ROQHVVHWDO,WLVVLJQLILFDQWKRZHYHU
WKDWRIWKHSDWLHQWVKDGSRVWFUDQLHFWRP\VKXQWUHYLV
LRQVDQGWKHUHYLVLRQVZHUHIRUYHQWULFXODUHQGREVWUXFWLRQ
LQRIWKHP
7KH&7VFDQRU05, LV WKHSDUDPRXQWQHXURGLDJQRVWLF
H[DPLQDWLRQ ,W LV HVVHQWLDO WKDW WKH VWXG\ VKRXOG EH SHU
IRUPHGGXULQJ D V\PSWRPDWLF SHULRG DQG FRPSDUHG WR D
EDVHOLQH VFDQPDGHZKHQ DV\PSWRPDWLF $Q\ LQFUHDVH LQ
SUHYLRXV VOLW YHQWULFOHV PD\ EH DQ RQO\ REMHFWLYH VLJQ RI
LQWHUPLWWHQW VKXQW REVWUXFWLRQ ,I WKH YHQWULFOHV VL]H XQFK
DQJHG D UDGLRQXFOLGH VWXG\(VKXQWRJUDP) IRU WKH HYDOXD
WLRQRIVKXQWSDWHQF\LVSHUIRUPHG：SDUWLDOO\RFFOXGHGFD
WKHWHUVZLOOXVXDOO\GHPRQVWUDWHDSURORQJHGFOHDUDQFHWLPH
7KHVHFDWKHWHUVPD\EHXQDEOHWRLQFUHDVHWKHUDWHRI&6)
GUDLQDJHLQUHVSRQVHWRLQFUHDVHLQLQWUDFUDQLDOYROXPHDQG
UHVXOW LQ KLJK ,&3 ,&3 PRQLWRULQJ LV UHVHUYHG IRU WKRVH
FKLOGUHQ ZLWK QRUPDO VKXQW SDWHQF\ DQG VOLW YHQWULFOH LQ
UDGLRORJLFDO VWXGLHV ,I ,&3 VKRZHG ORZ XSJUDGLQJRI WKH
&6)VKXQW UHVLVWDQFHRU LQFRUSRUDWLRQRIDQ$6'LQWR WKH
H[LVWLQJ&6)VKXQWV\VWHPLVDFKRLFHRIWUHDWPHQW7KLVRS
WLRQLVEDVHGRQWKHK\SRWKHVLVWKDWWKHFDXVHRI696LVDQ
LQWHUPLWWHQWREVWUXFWLRQRI WKHYHQWULFXODU FDWKHWHU WUDSSHG
EHWZHHQ WKH DEXWWLQJ YHQWULFXODU ZDOOV 7KH UDWLRQDOH RI
WKHVHRSHUDWLRQVLVWKDWWKH\IDYRUDQLQFUHDVHLQYROXPHRI
WKHYHQWULFOHKDUERULQJWKHVKXQWFDWKHWHUE\DXJPHQWLQJLWV
LQQHU SUHVVXUH WKXV IUHHLQJ WKH FDWKHWHU DQG UHGXFLQJ WKH
ULVN RI IXUWKHU REVWUXFWLRQ ,Q IDFW VRPH GHJUHH RI HQOD
UJHPHQW RI WKH FHUHEUDO YHQWULFOH IROORZLQJ WKH SODFHPHQW
RI KLJKHU RSHQLQJ SUHVVXUH YDOYH RU DQ $6' KDV EHHQ
GHVFULEHG LQ D IHZ UHSRUWV +RZHYHU VXFK HIIHFWLYH
QHVVRI$6'KDVQRWEHHQZHOOXQGHUVWRRGLQWKHPDMRULW\
RIFDVHVEHFDXVHGLVDSSHDUDQFHRIWKHLUV\PSWRPVKDVQRW
EHHQDFFRPSDQLHGE\REYLRXVPRGLILFDWLRQVRIWKHYROXPH
RIWKHFHUHEUDOYHQWULFOHV
,&3PRQLWRULQJLVQHFHVVDU\IRUDW OHDVWKRXUVHLWKHU
WKURXJKVXEDUDFKQRLGVFUHZRUGLUHFWO\ LQWR WKHVKXQWUHV
HUYRLUXVXDOO\ZLWKDSRUWDEOHPRQLWRULQJWKDWSHUPLWVDP
EXODWLRQDQGVLPXOWDQHRXVSUHVVXUHUHFRUGLQJZLWKSRVWXUDO
DOWHUDWLRQV ,Q FKLOGUHQ ZLWK SDUR[\VPV RI LQFUHDVHG ,&3
DQG QRUPDO VKXQW IXQFWLRQ FUDQLDO H[SDQVLRQ LV WKH SUH
IHUUHGWUHDWPHQW6XEWHPSRUDOFUDQLHFWRP\ZDVLQWURGXFHG
ZLWK WKH PDLQ JRDO RI µIUHHLQJ¶ WKH WUDSSHG YHQWULFXODU
FDWKHWHUE\DOORZLQJWKHYHQWULFXODUZDOOWRH[SDQGWRZDUGV
WKH DUHD RIGLPLQLVKHG UHVLVWDQFH7KH ILUVW UHSRUWHG SRVL
WLYHUHVXOWVREWDLQHGZLWKWKLVW\SHRIRSHUDWLRQKDYHEHHQ
DWWULEXWHGWRVRPHGHJUHHRISRVWRSHUDWLYHYHQWULFXODUHQOD
UJHPHQW+RZHYHURWKHUDXWKRUVKDYHQRWHGDGHFUHDVHG
YROXPH RI WKH YHQWULFXODU V\VWHP IROORZLQJ VXEWHPSRUDO
FUDQLHFWRP\ZLWKUHGXFWLRQPRUHSURPLQHQWRQWKHVLGHRI
WKHYHQWULFOHKDUERULQJWKHGUDLQLQJFDWKHWHU7KH\SRV
WXODWHGWKDWDGHFUHDVHLQWKHYHQWULFXODUSXOVHSUHVVXUHE\
WKLV W\SH RI RSHUDWLRQ LV WKH PDLQ IDFWRU LQ WKH GLVDSSH
DUDQFHRIWKHFOLQLFDOV\PSWRPDWRORJ\2WKHUDXWKRUVFDUULHG
RXW D FUDQLRWRP\ ZLWK PRUFHOODWLRQ RI WKH SRVWHULRU FDO
YDULXP IURP WKH FRURQDO VXWXUH WR WKH LQLRQ DV ZHOO DV
ODWHUDOO\ WR WKH VTXDPRVDO VXWXUH7KH\ SRLQWHG RXW WKDW
SRVWHULRU FDOYDULRWRP\ZRXOG SURYLGHPRUH H[WHQVLYH H[
SDQVLRQ RI LQWUDFUDQLDO YROXPH WKDQ VXEWHPSRUDO FUDQLHF
WRP\GR7KLVW\SHRIRSHUDWLRQVDLPVDWLQFUHDVLQJFUDQLR
FHUHEUDO FRPSOLDQFH ,Q RQH RI RXU SDWLHQWV ZKR VKRZHG
KLJK ,&3 VKXQWRJUDPZDV LQWHUSUHWHG DV QRUPDO %XWZH
IRXQGRXWSDWLDOREVWUXFWLRQRISUR[LPDOFDWKHWHUDWWLPHRI
UHYLVLRQ 7KLV SDWLHQW ZLWK VLPSO\ FKDQJLQJ SUR[LPDO FD
WKHWHU,QRXUVPDOOVHULHVZHKDYHQRH[SHULHQFHRQFUDQLDO
H[SDQVLRQ,QFDVHVRI696ZLWKKLJK,&3SDWHQF\RIVKXQW
V\VWHP KDYH WR EH LQYHVWLJDWHG FDUHIXOO\ EHIRUH GHFLGLQJ
FDOYDULDOH[SDQVLRQ1RZDGD\V WKH WUHDWPHQWSURWRFRO IRU
696ZDV)LJ
2WKHU LPSRUWDQW SRLQW LQ 696 LV WKDW LQLWLDO VKXQW RSH
UDWLRQ VKRXOGEHGHVLJQHG IRU WKH UHVWRUDWLRQ RI WKH&6)
FLUFXODWLRQRUFRUUHFWLRQRIWKHLPSDLUHG&6)DEVRUSWLRQDV
ZHOODVWU\LQJWRGHFUHDVHWKHULVNRIVKXQWPDOIXQFWLRQE\
IDYRULQJWKHGLYHUVLRQRI&6)WRDQH[WUDYHQWULFXODUOHYHO
(OXPERSHULWRQHDOVKXQWHQGRVFRSLFWKLUGYHQWULFXORVWRP\)
)LJ$OJRULWKPIRUWUHDWPHQWRIVOLWYHQWULFOHV\QGURPH
6KXQWUHYLVLRQ
&RQVHUYDWLYHWUHDWPHQW&UDQLDOH[SDQVLRQ $QWLVLSKRQGHYLFH8SJUDGHYDOYH
6\PSWRPVVXJJHVWLQJVOLWYHQWULFOHV\QGURPH
5DGLRQXFOLGHVWXG\
&7RU05,ZKLOHV\PSWRPDWLF
1RUPDOIORZ
0RQLWRU,&3
9HQWULFOHXQFKDQJHG,QFUHDVHGYHQWULFOH
2EVWUXFWLRQ
0RUPDO,&3+LJK,&3 ,QWUDFUDQLDOK\SRWHQVLRQ
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$OOWKHVHRSHUDWLRQVKDYHEHHQVRUDUHO\XWLOL]HGLQSDWLHQWV
ZLWK696WKDWUHOLDEOHHYDOXDWLRQRIWKHLUHIILFDF\LVQRW\HW
SRVVLEOH:HKHVLWDWH WRSHUIRUP OXPERSHULWRQHDO VKXQW LQ
LQIDQWZLWKXQVWDEOH DQGJURZLQJ VSLQH+RZHYHUZHEH
OLHYHWKDWHQGRVFRSLFWKLUGYHQWULFXORVWRP\RUFRPELQDWLRQ
RIHQGRVFRSLFSURFHGXUHDQGVKXQWLVVLPSOHDQGHIIHFWLYH
PHWKRG WR DYRLG WKH VKXQW GHSHQGHQF\ DQG WKH RYHUGUD
LQDJHRI&6)LQK\GURFHSKDOXVRILQIDQWZLWKWKHSUHVHQFH
RI DGLODWHG WKH WKLUGYHQWULFOH DQG WRGHFUHDVH WKH ULVNRI
VKXQWPDOIXQFWLRQ

$PODMVTJPO

6OLWYHQWULFOHV\QGURPH LVQRWDSDWKRORJLFDOHQWLW\DQG
LVGLVWLQJXLVKDEOHIURPORZSUHVVXUHKHDGDFKHVDQGIURP
LUUHYHUVLEOHVKXQWREVWUXFWLRQ7KHSDWKRJHQHVLVRI696LV
QRW HQWLUHO\ FOHDU EXW YDULRXV VXJJHVWLRQV KDYH EHHQ SUR
SRVHGVXFKDVDQLQWHUPLWWHQWVKXQWREVWUXFWLRQGXHWRFROOD
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틈새뇌실증후군은 수두증으로 션트술을 시행받은 환아에서 CT나 MRI소견상 틈새처럼 좁은 뇌실을 가지고 있으면
서 간헐적으로 두통, 구토 또는 의식장애등이 동반되는 질환이다. 
1986년부터 1996년까지 총 821명의 환자가 수두증으로 션트술을 시행받았다. 이 환자들의 수두증의 원인은 뇌
종양(140명), 출혈(62명), 정상압수두증(64명), 뇌수막염(58명), 외상(54명), 선천성(48명), 뇌낭미충증(31명), 그
리고 이유를 알 수 없었던 경우가 364명으로 나타났다. 평균 추적 관찰 기간은 68개월이었으며 총 232명에서 재수
술을 시행하였으며 1인당 1.28회의 재수술율을 보였다. 이들중 틈새뇌실 증후군은 6예로 0.7%였다. 
틈새뇌실증후군 대부분의 환자는 영아기에 수술을 시행받았다. 처음 수술로부터 틈새뇌실증후군이 발생하기까지의 
기간은 4~8년으로 평균 6년후 틈새뇌실증후군이 발생하였다. 동위원소 검사상 6예에서 션트의 기능은 모두 정상이
었다. 증상이 경미한 2명의 환자에서는 보존적 치료를 시행하였는데 치료후 증상의 호전을 보였다. 이 환자들은 뇌압 
측정을 시행하지 않았다. 6명중 1명은 뇌압 측정시 높게 나타나 기존과 같은 압력밸브를 이용하여 재수술을 시행하
였다. 3명의 환자는 낮은 뇌압을 보여 안티사이펀밸브나 기존보다 높은 압력의 밸브를 이용하여 재수술을 시행하였다. 
틈새뇌실증후군의 치료는 첫째, 증후군의 양상을 정확하게 판단하여, 둘째, 증상을 완화시킬 수 있는 방향으로 치료 
방침을 설정해야 할 것으로 생각되었다. 
 
ᵲᝍ݉ ᨕ：틈새뇌실증후군·뇌압·션트·션트기능부전. 
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